Objective. Many studies have investigated the effect of redesign on operational performance; fewer studies have evaluated the effects on employees' perceptions of their working environment (organizational climate). Some authors state that redesign will lead to poorer organizational climate, while others state the opposite. The goal of this study was to empirically investigate this relation.
Introduction
There are severe deficiencies in the timely delivery of mental healthcare, despite best efforts of professionals to the contrary [1] . To solve these problems, many believe that simultaneous improvements in critical areas of performance, such as cost, quality and speed, are needed. 'Redesign' is the general term for a group of approaches that is being used to achieve some of these improvements [2] . In redesign, one implements multifaceted organizational interventions that lead towards more customerfocused and cost-effective care, by removing unnecessary steps and potential for errors [3, 4] . In a typical redesign project, operational improvements are accompanied by efforts to educate and activate the workforce, leadership support and other types of interunit coordination (sociotechnical improvements) [5] .
The effects of redesign have been studied in various research papers [6, 7] . These papers frequently report improvements in the timely delivery of services. Some studies also report better patient outcomes after a redesign project. However, there are also various gaps in redesign literature [3, 8, 9] . One of these gaps is that very few research papers have investigated the effects of redesign on areas of performance outside the timely delivery of services or better patient outcomes. Such an area is the effect of redesign on employees' perception of their work environ
The goal of this research is to add onto the small evidence base in two ways. First, we investigate the relation between redesign and organizational climate in a mental healthcare setting. Second, we explore if changes are most likely caused by the redesign project or that similar changes also occur when no redesign intervention took place.
Methods
Researchers usually use questionnaires to measure organizational climate. Since it is a complex multilevel, multidimensional phenomenon [13] , many different questionnaires have been described in the literature. Our first step therefore was finding an appropriate questionnaire for this research.
Climate questionnaires can be divided into two groups [14] . Some questionnaires measure organizational climate as a global construct with common core dimensions across different organizations. Other questionnaires measure specific facets of organizational climate in relation to certain parts of performance, for example safety [15] . Because there is little knowledge about the effects of redesign on specific facets of organizational climate, we found it inappropriate to limit our research to innovation, safety or another single aspect. Instead, we opted to use the global construct approach.
One such questionnaire is the organizational climate measure [10] . This questionnaire has a sound theoretical background, being based on Quinn and Rohrbaugh's competing values model [16] . The competing values model aims to provide a broad conceptual map, covering four dominant domains in the field of organizational effectiveness, all having a long research tradition in management and organizational psychology.
The organizational climate measure consists of questions addressing key points in each of these four theories (referenced to as 'models' in the questionnaire). The scores of all questions for a single model can then be added up to an overall score per model. The four models are [10] : • Human relations model (HRM) emphasizes the importance of well-being, growth and commitment of workers within an organization, reflecting sociotechnical and human relations schools in organizational theory. • Internal process model (IPM) reflects a Tayloristic concern with formalization and internal control of the system to ensure that resources are used efficiently. • Open systems model (OSM) emphasizes interaction and adaption of the organization in the environment, with managers seeking resources and innovating in response to environmental (or market) demands. • Rational goal model (RGM) reflects a rational economic model of organizational functioning in which the emphasis is upon productivity and goal achievement. Each model is measured using multiple scales. Each scale consists of multiple items, see Table 1 .
The questionnaire has been validated [10] and used in healthcare before [14] . A complete English version of the questionnaire can be found in Patterson et al. [10] . We used a (translated) Dutch version of the questionnaire.
The organizational climate measure can be analyzed on several levels (scales, models and overall). Using the overall score was deemed inappropriate, because redesign is a multifaceted intervention that is likely to have a different effect on different parts of the organizational climate measure. Second, it is theoretically unlikely that organizations score high on every or most dimensions of organizational climate [10] . We chose the model rather than the scale level, because we wanted to compare the effect of redesign from different theoretical perspectives, rather than focusing on different elements of one single perspective.
Setting and design
Data were collected at two children-and adolescent-psychiatric units in the Netherlands. The sites were comparable in size and turnover. The largest groups of professionals at both sites were psychiatric nurses (42% versus 49%). Both sites employed similar numbers of other professionals, e.g. psychologists (18% versus16%) or psychiatrist (5% versus 4%). Both sites treated patients with severe psychiatric disorders between 0 and 21 years. About 60% of the patients at each site were treated for pervasive developmental disorders or attention deficit and disruptive behavior disorders. Patients received a similar range of services.
The sites were situated in different regions, ∼100 km apart and were part of different organizations. There was no formal cooperation between the sites and virtually no patients were referred. The full English version of the questionnaire can be found in Patterson et al. [12] .
At Site 1, a redesign project was conducted (Box 1). Site 2 was as a comparison site with no redesign interventions.
Design and measurement procedure
We used a controlled before-after design to study the effects of redesign on organizational climate. Respondents were the employees at both sites at t = 0 (spring 2009) and t = 1 (fall 2010). Respondent were approached via email to anonymously complete the questionnaire online. We sent three reminders at 2 weeks intervals to increase response rates.
Hypotheses and analyses
This study was guided by two hypotheses: (1) For the intervention site, organizational climate after the intervention will differ from the organizational climate before the intervention. (2) There will be a significant difference in organizational climate between the intervention and comparison site at the end of the intervention, while controlling for their scores at the start of the intervention. Hypothesis 1 was answered using an independent-sample t-test. For Hypothesis 2, we used a one-way between groups analysis of covariance (ANCOVA). ANCOVA requires that employees complete both the pre-and post-measurement. The t-test requires only one questionnaire to be finished. This means that sample sizes for both hypotheses differed, each with their own mean and standard deviation.
The independent sample t-test compares two groups of different people at two different moments in time ('before' and 'after' the intervention). The independent variable in Hypothesis 2 was site and the dependent variable was the model score of the organizational climate measure. The score before the intervention period was entered as a covariate in this analysis.
We conducted several preliminary checks (not included here). For both measurements, response rates were slightly higher for the intervention site. The main cause was a lower response rate of psychiatric nurses at the control site. Response rates for psychiatrists, psychologists, other therapists and supporting staff were similar. Other checks ensured no violations of the assumptions of normality, linearity, homogeneity of regression slopes and reliable measurement of the covariate. Homogeneity of variance for the human relations model was 0.041. However, the F statistic is quite robust against violations of this assumption [23, 24] . All other scales had nonsignificant scores.
Analyses were conducted in SPSS, version 19.
Results
Two hundred and thirty-seven respondents completed the preintervention questionnaire at the intervention site and 249 completed the postintervention questionnaire. Table 2 presents all descriptive statistics for both sites and hypotheses.
The t-test used to answer our Hypothesis 1 showed that the RGM increased significantly over the intervention period (before: 70.15, SD = 6.01, after: 71.72, SD = 6.44, P = 0.02).
Box 1 Intervention
In 2007 and 2008, there were signals that timely delivery of services at the intervention site could be improved. On the input side, professionals felt that they were unable to help all patients that were referred in a timely matter. Research had demonstrated that complexity of the care process at the unit was high ('throughput' [17] ). In response, care pathways had been developed for the two largest patient groups, but implementation stalled after a small pilot phase [18] . Finally, there were problems on the 'output' side, where professionals hesitated to finish treatments and deregister patients, because of long waiting times in case of a relapse. In September 2009, the unit started a year-long redesign project modeled after the breakthrough series [19] to improve this situation. The goal of the project was to reduce waiting and throughput times, while maintaining similar outcome levels. Representatives of all teams participated in the central improvement team, which was led by local management. This team met three times in so-called learning sessions (face-to-face meetings with experts). In these learning sessions, participants presented and discussed various interventions to improve the timely delivery of services. These interventions were based on literature, mainly two publications on previous breakthrough projects in Dutch mental healthcare [20, 21] . The improvement team chose the interventions that they felt suited their specific situation best. Interventions were implemented by working groups during (two) action periods: the time between learning sessions. These working groups redesigned care process via the large-scale implementation of care pathways and the supporting administrative processes, for example via caseload reviews, value stream mapping, capacity management. After the redesign project, delays during treatment had decreased by ∼30%. Also, the number of patients that flowed out of treatment seemed to have increased. These changes did not come at the expense of outcomes of the treatment, which remained at a similar level as before the intervention period. A more detailed description and discussion of the intervention and its results can be found in [22] .
The average scores of the other models were similar to their preintervention scores.
The ANCOVA used to answer our second hypothesis showed a difference for the human relations model (P = 0.03, partial η 2 = 0.023), indicating that scores at the intervention site had declined more over the course of the intervention period, while controlling for preintervention scores. The other models did not show a statistically significant difference in the development of scores.
Discussion
In Introduction, we identified a gap in the literature with regard to the effects of redesign on organizational climate. To make matters more confusing, studies that have investigated this relation found opposing results. In some studies, employees' perceptions were positively influenced by redesign efforts. Pronovost and Berenholtz [15] , for example, found an increase in safety culture scores before and after a quality-improvement/ redesign intervention. Others, like Jackson and Mullarkey [25] found both positive and negative effects, depending on the specific aspect of organizational climate being measured. Finally, authors like Gibbon and Watkins [26] who measured team climate before and after the introduction of a care pathway in stroke care found no differences at all.
Despite this lack of definitive evidence, several authors have voiced strong opinions about the direction of this relation. For example, since standardization and increased efficiency are important goals of redesign, some authors have argued that redesign leads to higher pressure on employees to meet targets, less autonomy and reduced attention for employee well-being [27, 28] . In our research, such differences would be measured in three models. The RGM and the IPM measure aspects like standardization and rationalization and were expected to increase. The HRM, which focuses on aspects like pressure to produce and employee well-being, was expected to decrease. The influence of redesign on the OSM was less easy to predict [29] [30] [31] .
Our analysis showed a change that was in line with our expectations in only one out of the three models. This means that Hypothesis 1 is largely rejected.
We feel that an important explanation for the lack of deterioration in the HRM was the use of the breakthrough model during our intervention period [19] . This model is characterized by high degrees of employee involvement and communication. In our case, employees were actively involved in the selection and implementation of interventions during the intervention period. During the project, employees had high autonomy and could actively influence decision making and their job design. This might have mitigated some of the adverse effects of increased standardization and rationalizing that we expected in the HRM.
The second model in which we expected, but did not find a difference was the IPM. Some authors on lean thinking (one of the approaches that underlies many redesign efforts) have described that it took exemplar organizations' years before changes were regarded as the 'established way of doing things around here' [32] , while our intervention lasted only a single year. It is quite possible that this shorter time span explains the lack of change we found.
The Mean and standard deviation per model of the OCM. Also the results of the t-test for Hypothesis 1 are presented. Scores are presented per site and per hypothesis. The number of respondents for the two hypotheses differs. This is because respondents only had to complete one questionnaire (before or after) to be entered in the analysis for Hypothesis 1. Under Hypothesis 2, respondents had to finish both questionnaires (before and after). Significance values < 0.05 are displayed in italic.
organizational goals and efficiency. At the start of the intervention period, much attention was given to emphasizing the goal of the intervention: reducing waiting times and improving throughput. During the intervention, regular feedback sessions were organized. Finally, many interventions were aimed at increasing efficiency. All these aspects are measured under the RGM and could explain the increased score. There are many factors other than our redesign project that could have led to the rejection of Hypothesis 1. To control some of these factors, we added a comparison group to this research and analyzed their differences under Hypothesis 2. Because of the similarities between the units and because both units are part of the same healthcare delivery system, we started from the premise that outside factors would influence employees' perceptions at the intervention site as much as they influence these perceptions at the comparison site. By comparing changes in organizational climate at both sites, we tried to distinguish between the effects of the redesign study on employees' perception from the effect of external initiatives on employees' perceptions.
The results of this analysis showed no difference for three models between the scores at the sites, while controlling for their score at the start of the intervention period. The only model that showed a difference was the HRM. Scores in this model decreased at both sites, but the reduction was larger at the intervention site. However, site explained only 2.3% of the difference. This means that the magnitude of the effect was small.
This means that our results show a change in the scores on the HRM under Hypothesis 2, but no such change in the same model under Hypothesis 1. Given the differences between hypothesis, samples and probably power to detect differences, it would however be unrealistic to expect exactly the same result in both analyses.
It is striking that the two models on which we found a difference were based on the sociotechnical school and the economic-rational goal school of management, the schools that have the most outspoken visions on redesign. Concepts measured in the RGM (like efficiency and quality) are among the most frequently cited reasons to start a redesign project. This observation is strengthened by the direction of the difference in the score 'before' and 'after' the intervention. Closer inspection of individual scales in this model revealed that performance feedback, pressure to produce, efficiency and effort had a higher average score 'after' the intervention period, while quality decreased and clarity of organizational goals remained virtually unchanged over the course of the intervention period.
Criticism on redesign and lean thinking mostly focuses on aspects related to employee well-being and autonomy. These aspects are measured in the HRM. This observation is strengthened by differences between the two sites. On the subscale level, three of the six subscales deteriorated more at the intervention site (employee welfare, involvement and integration). Based on these findings, some researchers might conclude that redesign indeed has a negative influence on employees.
While these findings are of interest to scholars from either school of management, the observed differences were so small that their practical relevance seems limited. The redesign efforts in this study did not influence organizational climate as much as some scholars expected. This might be explained by the fact that mental healthcare has long been at the center of attention for policy-makers and other stakeholders. Healthcare organizations have witnessed an enormous amount of change in areas like policy, legislation and quality. These changes have to a great deal shaped processes and employees' perceptions of these healthcare processes. As a result, healthcare professionals might be accustomed to working in an environment where processes are constantly changing. Redesign efforts could be regarded as just one of the many changes they deal with, with small effects on organizational climate (OC) as a consequence.
On aspects like size, patient groups and type of professionals employed, the units in this research are quite typical for Dutch mental healthcare. The same goes for the design of our main intervention, since redesign and the breakthrough method are used on a global scale to improve (mental) healthcare delivery [7, 19, 20, 33, 34] . For these reasons, we feel that our findings are also relevant for other units and healthcare practitioners, although more research is needed in the light of the limited number of papers that focus on the relation between redesign and OC. This research should take into account the limitations of this study.
Limitations
This study has two main limitations from a methodological point of view. The first is a lack of randomization. Existing preconditions (e.g. leadership style, the degree of IT support) could have influenced our results. Second, we did not analyze if nonresponders had a systematically different opinion from people that did return the questionnaire (non-response bias). Both issues should receive additional attention in future research.
Future studies should also take into account that some authors [32] suggest that achieving the full benefits of redesign takes multiple years. Our intervention period only lasted 1 year. This suggests that some effects of redesign on OC might only show up after our intervention period. However, others found that the timeframe we chose is sufficient to achieve measurable results [19] .
Conclusions
Relatively, few studies have evaluated the effects of redesign efforts on OC in a healthcare setting. In this study, we evaluated these effects in a year-long redesign project at two units in Dutch child-and adolescent-mental healthcare. Some suggest that redesign achieves improvements in the timely delivery of services at the expense of employees' working conditions. Advocates of redesign on the other hand suggest that redesign not only leads to better outcomes but respects and even improves working conditions.
Our findings suggest a middle ground. We did find a statistically significant difference on some aspects of employees' perceptions, but these differences were very small. It seems from this research that redesign neither deteriorates nor improves OC to a large extent, at least not in the time frame used in this study.
